This investigation presents the characteristics of Cattaneo-Christov heat flux model for the boundary layer flow of Burgers' fluid model. Instead of simple Fourier's law of heat conduction, we presented the Cattaneo-Christov model to analyze the thermal relaxation properties when the heat source/sink is present in the system. Mathematical modeling the laws of momentum and energy are presented under the order analysis approach. It is revealed that the term " 2 0 u/ B  " is for the hydro-magnetic rheology of the Newtonian model whereas the generalized magnetic field term (as mentioned in Eq. 2) is for the Burgers' model which is incorporated in the current analysis. Suitable transformations are utilized for the conversion of partial differential system into coupled nonlinear set of ordinary differential equations which are tackled analytically through homotopy analysis technique. The plots of various physical quantities are presented showing the dynamics of the considered analysis. Streamlines for Burgers' and Newtonian model are presented which show a difference of rheology. Numerical values for skin friction and surface heat transfer rate are presented in the form of tables.
Introduction
Heat transfer dynamics is one of the hot topic in the present years due to its ample applications in several engineering and technical processes. For-instance nuclear reactors, energy generators, biological and medical appliances, electronic device cooling, heat pumps etc. _________________________________________________________________________ *Corresponding author: M. Awais (awais_mm@yahoo.com) Famous mathematician and physicist "Fourier" (in 19 th century) presented a law of heat conduction (which is termed as the Fourier law of heat conduction) to explore the properties of heat transfer under various configurations and technical aspects. Researchers have utilized the Fourier's law to investigate several industrial and engineering problems and found that there are some disadvantages of this model. For-instance this model results into parabolic differential equation which specifies that the initial disturbance is experienced by the material medium immediately. To overcome this difficulty, Cattaneo [1] presented a modification in the Fourier's law by introducing a relaxation time parameter. Christov [2] presented the frame-indifferent mathematical modelling and generalization of the Cattaneo's model through applying convected derivative. Later on several researchers and mathematicians extended this concept under various flow aspects. For-instance Tibullo and Zampoli [3] analyzed uniqueness result for the Cattaneo-Christov heat conduction law for incompressible fluids. They have studied a validity analysis for the Cattaneo-Christov heat law and established a uniqueness of solutions for the boundary initial value problems for the incompressible fluid flows. Thermal instability in Brinkman porous media with Cattaneo-Christov heat flux has been presented by Haddad [4] . He concluded that by employing the Cattaneo-Christov theory, one can achieve significant and pronounced effects in In the present analysis we have discussed the Cattaneo-Christov heat flux model for the Burgers' fluid model when heat source/sink is present is the system. Mathematical modeling the laws of momentum and energy are presented under the order analysis approach. Suitable transformations are utilized for the conversion of partial differential system into coupled nonlinear set of ordinary differential equations which are tackled analytical through homotopy analysis technique. Note that with the advent of computers the approximate solutions in fluid dynamics have lost some of their importance as more and better numerical algorithms have been developed to solve the increasingly realistic, but more complicated problems numerically.
Nevertheless, approximate analytical solutions still have their relevance for the following reasons: Firstly, they give the solution for each point within the domain of interest. Secondly, a nicely produced approximate solution, requiring a minimal effort and having a reasonable amount of accuracy, is always handy for an engineer, scientist or an applied mathematician, who can obtain a solution quickly, thereby gaining a valuable insight into the essentials of the problem. Thirdly, even with most of the scientific packages, some initial guess is required for the solution, as the algorithms, in general, are not globally convergent. In such situations approximate solutions can provide an excellent starting guess that can be readily refined.
Keeping above facts in mind, we develop series solution by employing a homotopy analysis method (HAM) [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] 
corresponds to the wall conditions: 
where q represents the heat flux,  the heat flux relaxation time, T the temperature of the fluid, k the thermal conductivity and V the velocity vector. The above equation corresponds to Fourier's law when 0
The energy equation in the presence of internal heat generation/absorption effects takes the following form [1, 2] :
Making use of Eq. (4) into Eq. (5) we get the following form of energy equation
The associated boundary conditions for the fluid's temperature are
where Q is the internal heat generation/absorption coefficient, p c is specific heat constant, w T is the wall temperature and  T is the ambient temperature.
We proceed by taking the following stream function , and
x
Making use of the above variables the equation (1) is automatically satisfied and from equations (2) and (6) one arrive at the following expressions
Along with associated wall conditions ( ) 1, ( ) 0, ( ) 1 at 0,
where Deborah numbers 1  and 3  are in terms of relaxation times, the Deborah number 2  is 6 in terms of retardation times. Further Pr is the Prandtl number, s h is the heat transfer parameter,  is the conjugate thermal relaxation parameter, M is the Hartman number and A is the ratio of stretching and free stream velocities. These are defined as  corresponds to viscous as well as elastic effects which retards the flow and hence the boundary layer will be thinner. Fig. 6 presents the effects of magnetic field on the flow profile. /it is noted that velocity profile decreases with an increase in magnetic field parameter M. From physical point of view we can say that the apparent viscosity of the fluid increases when magnetic field is applied to any fluid which enhances the fluids' ability to transmit force that can 7 be controlled very precisely which give rise to its many possible rheostat based application including power generation, electromagnetic casting of metals etc. Fig. 7 elucidates the effects of thermal relaxation time of the temperature profile. It is noted that the temperature profile has an opposite relationship with the thermal relaxation time. We see that the temperature profile approaches free stream quite instantly for the larger values of thermal relaxation parameter. Fig.   8 presents the effects of Prandtl number Pr on the temperature profile. It is seen that the reduction in temperature profile and thermal boundary layer is noted when Prandtl number is increased. It is quite physical since the Prandtl number is the ratio of momentum diffusivity to thermal diffusivity and the thermal diffusivity is weaker for larger values of Prandtl number due to decrease in thermal diffusion rate. Note that a reduction in thermal diffusion results into a decrease in temperature. The effects of internal heat generation/absorption parameters hs on the temperature profile are presented in the Figs. 9 and 10. It is noted that the temperature profile  ( ) decreases when the heat sink is present in the system whereas for the case of heat source, the temperature profile increase. From physical point of view we can conclude that the presence of heat source/sink in the system plays vital role in term of controlling the liquids temperature. This is very important according to an industrial point of view since the quality of final product strongly depends upon the heat transfer rate and its value. are Newtonian and non-Newtonian fluid flows, Biomechanics, Nano-fluid rheology. He has several publications and so far he produced 11 MS students as well. He is also member of several national and international research groups. Table 3 : Numerical values of (0)
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